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INTRODUCTION 1
As a close proxy to cortical activity, cerebral hemodynamics studies are important for 2 characterizing, validating and optimizing the effects induced by brain 3 neuromodulation, and for illuminating and studying the underlying modulation 4 mechanisms (Koch et al., 2009; Thomson et al., 2011) . Indeed, studies utilizing 5 neuroimaging techniques such as functional magnetic resonance imaging, 6 near-infrared spectroscopy or positron emission computed tomography found that 7 deep brain stimulation (Shih et al., 2014) , transcranial direct current stimulation 8 (Baudewig et al., 2015) and transcranial magnetic stimulation (Hubl et al, 2008) 9 systematically alter cerebral hemodynamics. was used to adjust the distance between the objective lens and the mouse's head, for 1 image focusing. A diode laser 635nm, 20mW, Leishi, China) beam 2 coupled with a 600-nm diameter silica optical fiber is used as the light source. The 3 laser speckle images were acquired at 21fps (frame per second) and the exposure time 4 was 20ms.
5 LSCI image reconstruction 6 The speckle contrast value (K) is calculated as the ratio of standard deviation (σ s ) to 7 the mean intensity of each binning window <I>. The raw images recorded by the 8 camera are converted to speckle contrast images using Eq. (3).
where T is exposure time of the camera, τ c is the correlation time, which is assumed to 11 be inversely proportional to a measure of the velocity of the scattering particles. 
where AMP is the amplitude of signal, and T 1 and T 2 are the start and end time of the 9 signal. The percent change in the MAMP was calculated using the following formula: where MAMP t1-t2 is the mean amplitude between time t 1 and time t 2 , the interval is 12 0.1s. MAMP -3-0 is the mean amplitude between from -3s to 0s and used for baseline. 13 We defined 0s as the starting point of the TUS.
14

Data statistics 15
All data processing procedures were implemented in MATLAB (Mathworks, Natick,
16
Massachusetts, USA). In data analysis, we take the time of stimulus onset as the zero 17 moment. The statistics method is Friedman test in our study. show that TUS induces motor, neural and hemodynamic responses, putatively by 10 stimulating motor cortex.
11
To further study and potentially establish this putative relationship we next examined 12 several related aspects and potential confounds of these observed responses. First, we 13 examined whether our TUS protocol also induces changes in the brain's blood oxygen Mean±SEM, N=11; results indicate significant differences using Friedman test, 10 *p<0.05). As shown in Figure 5(B1) , CBF peak responses also increase monotonically 11 with increasing SD (I sppa =0.8W/cm 2 , DC=40% a relatively weak dependence on DC ( Figure 5(C1) , I sppa =0.8W/cm 2 , SD=400ms).
17
The mean peak ∆CBF / CBF values were 9.0±2.0%, 9.5±2.0%, 11.2±2.3% and 18 10.4±2.1% for DC={10%, 20%, 30%, 40%}, respectively, ( Figure 5 (C2) , found that rats with LIPUS had smaller ischemic areas during stroke induction (Li et 1 al., 2017). They used low-intensity ultrasound to protect ischemic brain injury and 2 observed significant increase of CBF after TUS, which could be neuroprotective in 3 ischemic brain injury. Our results, which demonstrate the relationship between the 4 CBF and ultrasonic parameters, can perhaps be used as a reference for the choice of 5 parameters for TUS in the application of brain protection during ischemic stroke. The angle between the coupling cone and the skull is about 40°. A microscope directly above the 7 mouse head records raw optical images. Light of brain. For LSCI, the light wavelength is 635nm, 8
FIGURE LEGENDS
irradiates the imaging region from the side. (B) The 2D distribution of the ultrasound field in 9 oblique and longitudinal cross section. The long axis and short axis of ultrasound spot is ~6.5mm 10 and ~5.7mm, respectively. (C) Time sequence of the imaging experiments in which a CCD camera 11 records for 25s. Ultrasound was delivered to brain tissue followed by baseline of 5s. Sixteen trials 12 were averaged to improve signal-to-noise ratio. TBD: tone burst duration, FF: fundamental 13 frequency, NC/p: number of cycles per pulse, UI: ultrasonic intensity, SD: stimulation duration, 14 PRF: pulse repetition frequency. 15 
